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(57)Abstract: 

PURPOSE: To enable reliable detection of disconnection 
or short circuit of a coil by a simple circuit. 
CONSTITUTION: Pull-up resistors 135 to 138 are 
provided in parallel with switching elements 131 to 134 
switching an exciting current for a coil of a stepping 
motor, while they are grounded through diodes 171 to 
174 and pull-down resistors 175 to 176. The anode sides 
of the diodes are collected in a disconnection detection 
signal by a first exclusive OR circuit 177. Between a 
power supply bus 14 and the switching elements, a 
short-circuit detecting circuit 16 is provided and it is 
collected in an abnormality detecting circuit by third to 
sixth OR circuits 181 to 184 and a second exclusive OR 
circuit 185. According to this constitution, reliable 




detection of disconnection and short circuit of the coil is enabled. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 



http://wwwl9.ipdl.ncipi.go.jp/PA 1 /result/detail/main/wAAAcDaOK5D A407099796P 1 .htm 7/6/2006 



Searching PAJ Page 2 of 2 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 

decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



http://wwl9Jpdl.^ 7/6/2006 



<19>B*SWMW (JP) (12) ^ |fj (j^ jf^ £t $g (A) (lUMttfflKUI** 

^fW¥7-99796 

(43)^B «c 7^(1995)4 3110 

(51) IntCL 6 /rWfflS**? F I tfcffig^iSm 

H02P 8/38 

9063 - 5H HO 2 P 8/00 S 



m&m& »5&J1(£&2 OL (^r 7 H) 



(21)ffl^#^ 


#^¥5 -239778 


(71)ffl®lA 


000237592 












sFf£5^(1993) 9 ^27B 












&m mm 








smmw^rtizmEmm m. its 2 #28^ 



















(54) xfye>«-?om«i 



(57) ami 

»*8(rt5Myf>if#^l 3 1-1 3 4 £&F1\Z 
7)V7 v 13 5-138 &miZ> £#\Z. #4 * 

-HI 7 1-1 7 4, ^W>fi{tl 7 5, 1 7 6$ 

nifeSftHttl 7 7l:j;oTK»Rtfjf^l:^t«)5ti 
1 4 ix-f s/^>y*-?^oMfcttfij»* 
ffllilttl 6at»tt&*U S3*^»6 0ift3Sftl|DlBl 8 
1-18 4*J:^»2 0#«a«j»a»lHl»l 8 5IUo 




—749— 



(2) 

1 

i ] Rftttcpx^-* <D\^m\z 9 o mmm\z 
mtfztiftmi* SB2, m3*$<kzfm4<Dmz&®t£ 

l, »2, *3i5«fct;»4©3-f;Ko«fc«rojB J F-t, m 
iBAXi:C!>m»C«llSn-6»l, IB 2, SB3*3£tfJB4 

»bT2«a««-^S«|&r*«IWai:, ^e.^S7r 

t&ESBl, !B2, S!3*«J;tffB4<&X<y^>^* J 3 t fc: 
aWHcfMSSfL MEfBK SB 2, 3B3 43j;tfSB4CD:3 

-DvawvM >v-y>x\z&MtL±-c&2>m--<DtB.m 
n*SB i ©i&3Sfti8i#^a£, 

* 1 ©A**ftftiMBSB3 SB 

2 <0A*«^^»4O3<;^«^O«|^JC»«[$ 20 

nz>m 2 ©aisftstir^at, 

-*©*p^wbb» i ommmmm^mcom^izmm^ 

fico 2 «K±<otsfit«&«-r l co 

sb l oa**^WE* l a>7)l?V JjtDm 

meib i <D&i&wmmft^m<Dmm#iZk\zm^Tmfo 

SBl, 12, »3*J;tX»4C03-f ;K0Wf«**ffi-r-6 

[»*H2] ttE««A<x<h*&EfBi* IB 2, IB 3*5 
wjB4©7'fy5 i > <t conn i3 mm £ ft* ttttffi 

3! l ©A^SfffWlfflE* 1 cox-T y?>y*TOHI«WI 
fl:»«StI, »2<Z)A**P^JWB»3flE)X-f 49 

y*^o«o»«^jc»*$n*iB3<ottfflftiftj»^a 
sb i ©Aawf-a*MBSi2 ©x-f y^prnttmnft 

^zmmZft. JB2©A**P*««rEfB4 0X-f yf> 
ff l ©A*«T**MBIB 3 aifc«taMl^aKK:!Me2 

n, »2oA** : Pdt«rE*4<o«i3ffi«isw^a^»« 
*i<oA*^3»^fBio«Ma»Mft*aoffl*fc $0 



^if 7-9 9 7 96 

2 

mznzrn 2 0#te(Hj»Jifas*^a£, 

SB 1 OAAMWttEMttttU^aottAlcttSd 

n, a 2 oA*«witB» 2 otNUNiiAnif s 

U 

ft&ES^*ffl^a^ dtfE^6(D»^W^31fn^ff^a 

<Dmti\zm^xmmmi. JB2, »3;&,fctfsi4©=i 

-f;KO»r««ttT>a:<ME*l. SB 2, SB3*5j;tfSB4 

i \ztm<D^y \£>#*-9a>wmmm. 

[0 0 0 1] 
[0 0 0 2] 

[££&©&«] x^^br>^-^«, 

1. mm&mtfi?<ti/wxmzttm-r*ttiib* 

2. ®iEjiflr^A*/^x©«jRjfttitW"r*fc«>, sk 

3. A*^;i^X©^Vi«ffcttffJhffi|B*««»Stl*fc 

4. :/7 5/«©L*5Iktt#%t>fe&. flSftt#9ffr>. 

5. ;^XTli$n5fc«, v-f ^nn>tr^-^^ 

[0 0 0 3] X^y 4MZK*ft«©&£##«E 

49©3^;^ifn4*xf^e>^-^^M 
sntu*. B4it ag**^««snririS4«XT- 

[0 0 0 4] Xrylf^-^ 1 OttRttVOMB 
?5T&£n — 1 1 4^©3<JH'2 1, 12 2, 

1 2 3*5cfctf 1 2 4^t5Xf-^l 2^^$ 
tl^o 4 503^1 2 1, 1 2 2, 1 2 3:fcJ;tfl2 

s& i 3 «H/TW/^ i 4 [cgsRsnrv**. 

[0 0 0 5] X-fy?>y«l 3ttVf ^D3>ta- 

^i5f:«koTassn^ v-r^pn>tfi-^ l 

5fi/U15lW>iL/T, CPU152, 1 
5 3, f-f^M>*-7x-f XI 5 4*^7tO 
£W >^-7x^X 1 5 5^5i^nW5, IP^X 
-f y^V^S&l 3ttr>T^M>^-7x-fX 15 4 

^ — >ICJS6i;T4^03-f ;H 2 1 % 1 2 2, 12 343 
<=fctfl 2 4©l-3**Vif42^|H*a»3n*. 
[0 0 0 6] 4ffiX^y tr>^-*(C*>^Tte, 4^ 
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3 

<D3<1)V<D 1 ^Ri*5ti|ig»lfci*l:fiXfy 

[0 0 0 7] ffi»*5 itfWBtttfJUItt 1 6 tttiB/U 1 
»R16 1^ ttdiSta 1 6 1 <0ffi«©«JE«fttfl-r* 

r>:/i 6 2 t^ssuasnrvia. ^ltt>^i 6 
2©ttj*«jE*n ? HL*^*KTT*<5»^k:tt=i-f;^ 10 

[0 0 0 8] 

^;ux*»^»-e* o <h&* c t raw** z. t& 

[0 0 0 9] 

£9 oanmicKtf&nfejBi. 82, »3*3i^*4 

ffiife£*i*8l. 82, »3^J:«fB4<o=i-f^©*S* 
©«f ttifiyu t©Mi:Rlsn5Jg l , 8 2, ^3 
*cktf!B407>fyf>y#fi, 81, 82, 83& 
W84W^f> ^ IT 2 MHMH»*ft 

l&r*»Jl»fflt, 81* 82, 83*5£tf84<Z)X'f y 50 
^>y*^te3ft»|fcRltSn, 81, 82, 83*5£tf 

-o8Sfi$ft58l, 82, 8 3 43J;^84(D^;i/ 

WFfc* 2 OAANHFttft 2 ^o«*oS»p fc» 
«$tl^$10HS$lfi«fg^, 8lC0A^*§^*8 
3 <D a -f 2 OA*«f#» 4 3 -f 

±costa<a£W-r*8 1 <o-f)\f9^>wskh. —isvn 

*«»«!sn5* i ©^9>ffi»tH-<Disa«t 

>&&i<D-j]<Dt%T\zm 2 o^(dw» 2 0 
^^^^SRo-^ofi^jcftttsnsa 1 

ilSJ^it, 8 1 o»«fiWli3lSi^S^St*ie^Jc:S 
c^T81, 82, »3*J:t«B4O3-f;K0»fl8t* 

[0 0 1 0] «2 0XHIata»>*X7 L ? tr^^-^o 50 



#ii¥7 -9 9 7 9 6 

BftSKtt. «R/tx£j»BSi, 82, 83£<fctf8 

4 co x ^ v^x^&opoicrrs nzmmmtkm^ 

R£, » 1 ©A**F*«IN3» 1 OX< y f 
«WTl:»»sn» 2 oaAWjWS 3^^> 

^*^<D«w«^fc»tt$ n*8 3 owsmfam&mm 

^ 1 0A^J®Wf 2 OX>f 7^>^co^« 
TpfcSMBS tl8 2 CO ASiSmWB 4 ©X-f y * 
cDW»«ST^»«$nS84<0iSSfPS»#S^, 81 
©A*#P«»S 3 ©WlftftB^RlCSttSra 2 CO A 
**P*»»4 <OR31Sl«K^RlC»3»$na8 5 oias 
a»*#8t, 8 1 OA*ffftWI 1 ©«Mfi«§6«fn^ 

Roffl*jc»«*n82ox*« : 5P^8 5co«ia»iaw 

OA*»Wa«^ffi^RcDffl*JC»3Bl!Sn82©A 

aamwB 2 ©#«»itsftaw^R(offi*fc»«$n 
*86©*s?astjr#a£, mil, rnmnm*m» 

»6©MftaW^Roa*fc*^TJBl, 8 2, 8 
3*j£i*84<D3-f ;k©HW«»rJ5K<*i, 8 2, 8 
3*3«fctf84©3-f ;uco$gj$&£ fe* fcfj T * »«Rffl ^a 

[0 0 11] 

-f ^OKWM0« l A*©**«Wi#RTfT5 d 

[0 0 12] S 2 CO^C^SXt7 lf>^-^co 
UMKRKfeoTHU »««Rffl^Rk:<l:r3TRHlSn 
53< JVafitMHM 3 /^affWlHRKiRCLTJI* 

*m¥RfcA*r* - 

[0 0 13] 

[££J&0»J] Hilt *8!IIC^*Xfy fcf>^-* 
1 0 teRfttf coo-;* lit, 4 121, 

1 2 2, 1 2 3*3<fctfl 2 4£^-r*X^— * 1 
bmf&tStl*. JBlOa^fM 2 1 tS2 03^H 2 

[0 0 14] »3C03^;H 2 3t»4C03>f;H 2 4 

1, 82, 83Wtf»4©3'f;H 2 1, 122, 1 

2 3 1 2 4 ogt s ntv^ i^^f cof n-?n 

I*, X^fyf^SfTftSSl, 8 2, 8 3*5<£r/8 
4C0MOSFET 1 3 1, 1 3 2, 1 3 3^134 

CO H U-f >«HF^»«$n*. 

[0015] 81, 82, 83 45cfctf84(DMOSFE 
T 1 3 1, 1 3 2, 1 3 3*5£tf 1 3 4C0V-Xi8 J ? : 
tt, mmm«L#ltiH&\1&l 6$^LtftII:iig;U 1 4 
81, 82, 8 3^«fc(y:84C0MOSF 
ET 1 3 1, 1 3 2, 1 3 3^^13 460^-^*1^ 
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5 

atMI:^7y^a«1 3 5. 1 3 6, 1 3 7^1 

3 sfimm-znzo 

[0 0 16] Ml. S?S2, m3:fccfctf£l4a>rK )V1 2 
1, 12 2, 1 2 3^3^1/1 2 4<D&Jfc£*lT^fc^*8 

^o^n-^mcte, mi. $g2, »3*«ttfS4©^ 

*-M7 1 4 172, 17 3Wtfl7 4©7y-H 
tf*4©y-f 7 2*±tfl 7 4©*V-H»» i0 

xrcawestu *2©:/;i^*>*«i 7 6**hirs 

[00 17] ai^a3^-ft-Kl7 1, 17 
3 Ott&ISlEfcMI 1 ©«31»«»^S*, JB 2 *3 ±tf!B 
4^t-H1 7 2, 1 7 4 ©M3ai»3«ttSI 2 <0*a 
*WH*B*ll*r*. fgl, «2. S3^S40 
MOSFET131, 1 3 2, 1 3 3 *5<£tf 1 3 4 coy 
— Miv-f ^nn>fcf:x— ^ l 5 0r>f^M^- 

[0018] tt^^r^^eRoiatczuidu 

dcoi/2{&J^TcD<fi£T£« MMSl^MOSFE 

ti 3 i coy- h f:t>^4^^ns 

i 43&^aio3-f;n 2 ifc«**J«n&sn, mi<D 

U^)V1 2 l<D&mWffi=?\t "H" W*;P<fcfc*. 

[0 0 19] ^lCOMOSFETl 3 1^70^1: 
«, 

Z u » Z 1 ,30 

iBios-fjn 2 i<BJMSJ8«^fc* m l" 
l^;i/£te£o *l<D3-f;H 2 il:(ri^tf« 
£, il©MOSFET13 1^7^tfeil© 

[0 0 2 0] ^lfe±t)fS30^t-Fl 7 l*5£tf 
1 7 3OM^J»JKT**$n*SBl<0»S«llHlJ»<0ttJ* 
»fB 1 177^1 <DAJjffi?\zm 

IBS*!, ^2^^4(D^t- H 1 7 2*3cfctf 1 7 
4OM^J»«T**3n*fB2<0»a»I5lBoffl*tt^ 40 
1 oftttHMBftlilR 1 7 7 2 ©AAM^caa*;* 

[0021] m2\*mi<D&mzfrfrz>XTyh:>tf : £ 
-?mm&m<D?^ ^>?m*?fo-DX±fr*>m\Zs mi 

(DU-OVl 2 ls\<D%lMmj£V 1, )V1 2 3 

^(Dwmmmv 3, ss2<dzk;h 2 2^©siinmBEv 

2, »4©n-f;H 2 4^CDftlflnmJEEV4, fglcfccfctf 
35 3 CD^-T t-Kl7 1 :fccfctf 17 3 CDM^J^T^ 

-znz>mi<Dmmft®&<DtoJioi* 12^^40 

y-ft-Hl7 2*cfctfl74 ©MJ!l»«Ti«Sn* 50 



7-99796 

<? 

m2^^3SfPliI^CDffl^0 2, ^.fcrxfBioftffiwaia 
a@BOIfl*X0 1^T. 

[0 0 2 2] Bp-6iE*»fPWft^^TH, VI, V2, 
V3*<fctfV4tt«»B4T, ^-5^ifc5 0%GD^;> 

XTabO, 0ii5^0 2^i4T, ^^-^>r«:7 

5X<D/WXT*D, XOlHlffi2T, ^a.— ^-fJt 

5 o%<D/^;i/XTab^o ^Oti xmi<Da^)ii 2 1 

[0 0 2 3]«otll <D*teMH3SSl[lIB 1 7 7 O tfj 

— 7i^f X^LTV-r^Dn>kf :l— ^ 1 STMT 
SiltiaD, Xfyfc!^-^ 1 Ocofgl, £52, 
fB3£<}:tfjB40>=i-f JM 2 1» 1 2 2, 12 3:fc<£££ 

1 2 4<0»HB€*ffl-r*c:i:^RriB-C**. $^tcx^ 

* 1 OjPfltJkipttVl, V2, V3*3£tf 
V4^T "L" U^-Cfe^^, «^4«f*Jt2 tC*3 

v>TS£i ;n 2 i \zm»&&3iT&£. vm 

"H" ^;Vt»:D»l©#«MI»aSj®i8l 7 7<D& 
[0 0 2 4] ^oTX^^/tf 1 O^jh+TCD 

y^ioom, J£2, »3*j;t«B4<oa>f;n 

2 1, 1 2 2, 1 2 3&£tfl 2 4 08UH mSfc&ffi 
S^l 1 6 1, B1©/H7X1BR1 6 2, ^2©AW7 
Xfifil 6 3*3£tfPNP h7>yX^ 1 6 4Ti*S 

[0 0 2 5] flP"&3-r;i/OfflK^*^T*t«»6»ffla 

si 6 i*«n*««**fc£fcD, msftttffi&tfii 6 i 

2 0m7XfflRl 6 2£<fctfl 6 3T£*?)PNP h 
^>v>X^ 1 6 4CD^— ZlZtt'TZrt'f TXmBL&L% 
VMB£Lfc£fcrK PNPh7>>?X^16 4^>^ 

[0 0 2 6] V^^D3>tf^— ^ 1 5C05r^^;W 
>^-7x-fXO 1 OCD/}?— hTn-f ;i/CD0r»*3<fct«® 
j»*«kffl-r*fc«>, »3^&JS6 0»3iaieI»l 8 1^ 

s> i 8 4 *3 &&m 2 <z>&i&&}mmftm& is 5 

n^o m 3 ©amfniuR i8i©si ©A^«fi:ii» 

1CDMOSFET 1 3 1 I:»t5y-h»f^ ^2® 
ArtflHPfcfcttl 2CDMOSFET13 2 fc*rT*$*- h 

[0 0 2 7] m4<D$fomfU®9&l 8 2 (Dm KDAij^ 
lCte2!3C0MOSFET 1 3 3lC#T*y— h»W» 
^ 2 A^J^Sf Cfi^ 4©MOSFETl 3 4\ZttTZ> 
y-hM^»«$n-5. S5<&ai&ft|ilj&l 8 3<Z)» 
1 cDA^^fc«^ 3 co^S^pIhIK l 8 l (DKm.mil 

*2©A*«l : PKtt»4©afcSSH5]»l 8 2C0SI£ 
[0 0 2 8] S2CDff«W»31fPlnlKl 8 5 (Dm 1 <D\ 
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7 

ui&Tizum 5 ommftjs\& 1 8 3 <Dmt>&* m 2 <da 
i3m^z\tm 1 1 7 7 oaj^a*^ 

$n^>o $sic*6oaftasnsi»i 8 4©tBi<z>A*«i 

f WJPNP h7>v?X^ 164^1/^^^ 5B2CD 
[0 0 2 9] ^bTJg6CD|&Sfnl§J&l 8 4<D&.mmj] 

ifl^-iZunyM^-*? 1 5©f^f^;H 5 5tc8$c 
2ffiS5^IC^^iT«, ^lCOMOSFET 1 3 

llC^t-r^y~h^<h^2(DMOSFETl 3 2\ZM 10 
-rztf—hmmite* 6> Tl>\zW, 3CDMOSFET1 3 

3 tatT***- hi^tf,4(DMO SFET134CT 

aWffctrc^SRDJB 3^<fctf»4 <D»Sft!!U»l 8 1 
SScfctfl 8 2 0gfe|fJ^« "L" WWCfcO* m5CD 
IfeSSlIlBl 8 3©ffl*tt "L" 1"W7»«#S, -ffl 

[0 0 3 03 aoTJB2(0#ffiW8i3aft®»l 8 5CDW 

-*a«»t»ia**7»fc«Mi©»««it«si 

frBKl 8 4OSl(0A*«ftt "L" l^MClWJS 
n*fca&, *6<oa&3iSi|iiKi 8 4©K«ffl*Ji«io 
»fifiW^31SJ|DiK 1 7 7 0^^«L/i:/tJl/Xt^ 

[0031] jKic«oKttajniK i 

fg 6 ©UrSfnlsIK 1 8 4 Oil 1 ©A**f« 
"H" U^;Ui:^^fcae)^6C0^31^IlI^l 8 4(DSi 

a.-^ 1 5tt»6©»aftHI»l 8 4©Efiffl*&fta <30 

[0 0 3 2] 0 3 ttS 2 0SWC^SXf7 t:>^ 
-^■»8t<03^f5>^HT*ot, ±**SJRfcJBl 

on-f ;n 2 l ^co^JniiJEV l , *3G>n-on 2 3 
'MZ>EPttimJE V 3 , JB2©3-f;H 2 2^C0B3inmjEV 
2, »4©3-f JH 2 4^©BllP«flEV4, ^2©M 
W»3SftHH» 1 8 5©^X02, fllHftttS©Kl 6<£> 



#§S¥7-9 9 7 9 6 
[0 0 3 3] BP'S, Rflti \Z&»&X7"3rl*>9 : e— 

KWrMts ^T2«B8*Ml03-f^i 2 1 \z 

[0 0 3 4] 2i1tmMt< l:^T»103>fJH2 1 
<D 1 «JM*£jm^±lfcM£tt. S 6 0>3&2i?D 
BR1 8 4<DE«tt«j0 6t»:* M H" U"^£*M$T 
£^#T&*IC<btaM?&-*", "L" l^WCfitef* 

[0 0 3 5] 

rail am, *«w©**«o*ij*igT**. 

[02] H2tt, mi<DRW<D9<>t 5>^0T*5. 
[0 3] H3tt. S2©»^^f5>^T*S. 
[H4] H4H W^ffi$nt^4ffiXf^t! 

l l— n— 9 

12 1, 12 2, 12 3, 1 2 4»0>f;P 

1 3 1, 1 3 2, 1 3 3, 134-MOSFET 

135, 13 6, 13 7, 1 3 8—yjVTy^lBK 

1 4-*aetx 

1 5- ■V-f^D3>tf^-^ 
1 

1 7 1, 1 7 2, 1 7 3, 1 7 4-^t- H 

1 7 5, 1 7 6 » ^y^>ffitft 

1 7 7 -SB 1 <0SM&033&gft®& 

181, 182, 183, 1 8 4 • ^31^Jl5JK 

1 8 5-m2<D»mmmmft®» 
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